Focal adhesion kinase signaling is necessary for the Cyclosporin A-enhanced migration and invasion of human trophoblast cells.
Our previous studies have shown that Cyclosporin A (CsA) promotes human trophoblast invasion via mitogen-activated protein kinase/extracellular signal-regulated kinase (MAPK/ERK) pathway. E-cadherin and matrix metalloproteinases (MMPs) are important mediators in trophoblast migration and invasion. Here, we further investigate the role of focal adhesion kinase (FAK) signaling in the CsA-induced trophoblast migration and invasion and ERK activation. The migration and invasion of human primary trophoblasts and JEG-3 cells were measured by transwell migration and matrigel invasion assays. The activation of FAK, Src and ERK induced by CsA were examined by western blot. The colocalization of FAK and Src was detected by dual immunofluorescence assay. The regulation of E-cadherin expression and matrix metalloproteinases (MMPs) activity was evaluated by western blot and gelatin zymography, respectively. CsA increased the phosphorylation of FAK and Src in human primary trophoblasts and JEG-3 cells. Meanwhile, the activated FAK and Src colocalized in the cytoplasm of JEG-3 cells. The FAK inhibitor Y15 or Src inhibitor PP2 could abrogate the phosphorylation of ERK, the enhanced migration and invasion and the activity of MMP2, 9 induced by CsA. In addition, these inhibitors also restored the expression of E-cadherin which is down-regulated by CsA. However, U0126, an inhibitor of ERK, had no significant effect on the CsA-induced activation of FAK and Src. FAK-Src signaling, the upstream signaling cascade of ERK activation, plays an important role in the CsA-induced migration and invasion via down-regulating expression of E-cadherin and up-regulating activity of MMP2, 9 in trophoblast cells. These results may help provide a rationale to develop a novel therapeutic strategy for pregnancy disorders from insufficient trophoblast invasion.